Summary. When confronted with reminders to things that we would prefer not to think about, we often attempt to put the unwanted memories out of awareness. Here, I argue that the ability to control memory is a special case of a broad class of situations thought to require executive control: response override. In such situations, one must stop a strong habitual response to a stimulus due to situational demands, a function thought to be accomplished by inhibitory processes that suppress the response, enabling more flexible, context-sensitive control over behavior. Recent behavioral studies show that inhibitory mechanisms that control overt behavior are also targeted at declarative memories to control retrieval. Recent neuroimaging findings (Anderson et al., 2004) further establish that controlling awareness of unwanted memories is associated with increased dorsolateral prefrontal cortex activation, reduced hippocampal activation, and impaired retention of the unwanted trace and that the magnitude of activation in prefrontal cortex predicts memory suppression. These findings indicate that cognitive and neural systems that support our ability to override prepotent responses can be recruited to override declarative memory retrieval, and that this cognitive act leads to memory failure. The relation between these findings and those obtained with the directed forgetting procedure is also discussed.
Introduction
In the film Eternal Sunshine of the Spotless Mind, Joel suffers from the pain of a broken relationship with his former love, Clementine. To rid himself of his pain, he visits a memory clinic and arranges to have all memories of Clementine erased from his brain. The deletion procedure in-volves presenting objects that remind Joel of Clementine while he has his brain scanned to construct a "map" of all the memories of Clementine that are in his brain. Once the Clementine map is constructed, technicians perform a memory "deletion" procedure. They go through this procedure in the convenience of Joel's home (while he is asleep in bed), erasing each memory, one at a time, through highly focused brain damage.
Although the technology imagined in this film may be far-fetched, the film highlights an important theme that often goes unappreciated: Sometimes it is not desirable to have good memory for an experience. Like Joel, we often encounter reminders to things that we would rather not think about. Whether we are reminded of a past relationship, a lost loved one, a violent attack, a task we would prefer not to do, or something as mundane as an old telephone number when a more recent one is desired, we are frequently disrupted by a memory system that is at times too efficient in delivering memories that we do not want or need. In these circumstances, we often exert effort to put these memories out of mind, and we may wish that a memory deletion device existed. Even concentrating on a single idea or train of thought relies upon the capacity to prevent ourselves from being diverted in the different directions our mind might wander based on spreading activation. Remaining focused requires controlling the retrieval of distracting ideas. Given its broad importance, a central goal of cognitive neuroscience ought to be to elucidate the mechanisms by which such control is achieved.
This chapter reviews the work done in my laboratory examining the mechanisms underlying the control of unwanted memories. Although the findings we have obtained are far from "memory deletion," they do indicate that people have some capacity to suppress unwanted memories. A core claim that my colleagues and I make is that this ability to control retrieval is supported by executive control processes of the sort that are widely studied in cognitive psychology and cognitive neuroscience, but targeted at declarative memories. Specifically, we argue that inhibitory control processes can be recruited to stop or override memory retrieval and thereby to exclude unwanted memories from consciousness, and that this cognitive act contributes to later memory failures for the excluded trace. By this perspective, an intimate connection exists between our many memory failures and the ability to control the direction of cognition.
The work discussed in this chapter is related to another line of research that examines the ability to control unwanted memories: directed forgetting (see Sheard & MacLeod, this volume) . Although these lines of research have progressed separately, it is important to consider the relations between them, and how this may add to our understanding of the different ways in which memory control may operate. Thus, a second aim of this
